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Abstract
The energy intensities of a range of
household rainwater systems were
monitored in Sydney and Newcastle as
part of a study carried out by the
Institute for Sustainable Futures (ISF) in
collaboration with the Australian
Commonwealth Scientific Investigation
and Research Organisation (CSIRO). The
study found that the energy intensity of
these rainwater systems varied
depending on system configuration,
rainwater end uses and the water
efficiency of the household. Preliminary
results indicate that the energy intensity
varies between 0.9 and4.9 kWh/kL with
a 'typical' household rainwater system
using approximately 1.5 kWh to deliver
each kilo litre of rainwater.
Introduction
Recent droughts in Australia have driven
the water industry to find new and
diverse ways of providing water services.
This has ranged from large scale
desalination plants and major inter-basin
water transfers through to lot-scale
distributed systems such as rainwater
tanks and greywater reuse systems.
Whilst this diversity has major benefits it
may also have significant consequences
if the impacts of these new systems are
not addressed.
Recent research has shown that the
energy intensity of centralised water
supply systems in Australia's major cities
prior to the recent droughts ranged from
0.1 to 0.85 kWh/kL (Kenway et a/. 2008).
However, in cities such as Sydney,
Adelaide and Perth where major
augmentation works have been
undertaken in response to drought, the
range of energy intensities is currently
between 1.0 and 1.8 kWh/kL (Kenway et
al. 2008). As more major augmentation
works are completed, these figures are
likely to increase as urban water systems
become more energy intensive.
In addition to major augmentation
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been a major increase in distributed
systems, such as estate-scale water
recycling systems and household
rainwater tanks. A plethora of local, state
and federal regulations and incentives
has resulted in a large increase in the
number of rainwater tanks installed
across the country, which will continue
to grow. However, despite the
widespread use of rainwater tanks as an
alternative water supply, to date, very
little evaluation of these systems has
been undertaken, both in terms of water
savings and energy consumption.
Limited available studies investigating
water savings associated with rainwater
tanks indicate a saving of approximately
//20 kUhousehold/a in South East
Queensland (Snelling et a/. 2006; Turner
et a/. 2007), significantly lower than the
theoretical potential savings of
70 kUhousehold/a in that area (Coombes
et a/. 2003). Another study by Lee et al
(2008) found that savings in the ACT
were as low as 12 kUhousehold/a. In
both studies these results reflect
programs dominated by rainwater tanks
used for outdoor purposes only. It must
be noted that water savings are very
dependent on factors such as the roof
catchment area, tank size, end uses to
which the tank is connected and the
climate of the region in question.
While further verification of the actual
water savinqs achieved by these systems
is required, energy consumption is now
also emerging as an unknown and a
potential issue for concern. One of the
few available studies into the energy
intensity of rainwater systems was
carried out by Beal et al. (2008). This
study examined the energy intensity of a
cluster scale rainwater system (Silva
Park) in South East Queensland and
found that the pumping system and UV
treatment had a combined energy
lntenslty of approximately 5 kWh/kL,
which is similar to that of desalination
treatment.
While there is growing awareness of
the need to mitigate and adapt to climate
change impacts, there is evidence that
the move towards both large and small
scale diversification of water supply is
actually increasing energy intensity.
Evaluation of the energy consumed by
new water supply systems is needed to
ensure that the energy intensity of our
water supply is not increased
unnecessarily. Water supply systems can
be modified to improve energy efficiency,
particularly if problems are identified
early.
The high energy intensities found at
Silva Park by Beal et a/. (2008) and the
lack of data regarding the energy
consumption of new urban water
systems warranted further research.
Consequently, a research collaboration
was established between [SF and CSIRO
with the aim of researchlnq.ths water-
energy nexus and investigating the
energy implications of emerging urban
water systems. As part of this broad
research project, ISF undertook a
preliminary monitoring study in 2008/09
to investigate the energy intensity of a
range of household rainwater systems in
Sydney and Newcastle. The full results of
this preliminary monitoring study and
water-energy nexus research can be
found in Retamal et a/. (2009a); Retamal
et a/ (2009b). This paper concentrates on
the findings of the preliminary monitoring
study of rainwater systems.
Rainwater Systems
Due to the diverse characteristics of
households and their rainwater
systems, such systems can be quite
different and difficult to compare.
Firstly, rainwater system configurations
differ with different pump types, pump
controllers, mains water back up
systems and pressure aids such as
pressure vessels. Secondly, the end
uses for which rainwater systems are
used vary, and these end uses require
different flow rates, depending on
whether rainwater is being used for
cistern refilling or running a shower
and/or irrigation system. Thirdly, the
water efficiency of the appliances
being used in each house and the
water using behaviour of the
householders is unique to each
household. All of these factors affect
how much energy and water is
consumed by a rainwater system.





